Induction of hepatic metallothionein by nonmetallic compounds associated with acute-phase response in inflammation.
Induction of hepatic metallothionein (MT) synthesis by several nonmetallic compounds and its relationship to an acute-phase response in inflammation were studied in mice. Subcutaneous injections of menadione, paraquat, carbon tetrachloride (CCl4), and several organic solvents caused an increase of hepatic MT concentration. This MT contained only zinc. Menadione and n-hexane caused the greatest accumulation of hepatic MT among these nonmetallic compounds (about 13-fold). The concentration of Zn was significantly decreased in plasma in contrast to liver after an injection of these nonmetallic compounds. When 65ZnCl2 was injected iv after these injections, uptake of 65Zn to the liver was increased. This effect was not observed after treatment with cycloheximide. The association with inflammation of this induction of MT accumulation was examined by determination of acute-phase proteins. The concentration of fibrinogen in the plasma was significantly increased following injection of those nonmetallic compounds which caused marked hepatic MT accumulation. An injection of 1 N NaOH, 1 N HCl, turpentine oil, or endotoxin caused a significant increase in the plasma concentration of fibrinogen and in the hepatic MT concentration. Injections of n-hexane as well as turpentine oil significantly increased hepatic MT concentration and plasma concentration of fibrinogen and ceruloplasmin with time. The concentration of fibrinogen was significantly correlated (r = 0.789) with the concentration of hepatic MT. Neither adrenalectomy nor pretreatment with dexamethasone prevented hepatic MT accumulation caused by these compounds. These results indicate that induction of hepatic MT synthesis by these nonmetallic compounds is associated with an acute-phase response in inflammation and is independent of glucocorticoids.